





















































































ヒドロキシブタン酸（3HB）からなるバイオプラスチック [P(3HB)] で、1926 年にパスツー




数 4 からなる 3HB のホモポリマーである P(3HB) であり、これはポリプロピレンとほぼお
図３　植物由来バイオマスを用いた成分解性プラスチックの生産
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MtgA は、ペプチドグリカンの多糖部分を構成するアミノ糖である N- アセチルグルコサ














































1)　Bachamm. R., Industrial Biotech-New Value Creation Opportunities. McKinsey & Company, 
Presentation at the Bio Conference. New York, 2003
2)　No auther listed., The Kyoto Protocol: in force? CMAJ. 172(4):437-439. 2015 Feb 15
3)　農林水産省 . バイオマス活用計画書 . 2018
4)　Jambeck, J.R., R. Geyer, C. Wilcox, T.R. Siegler, M. Perryman, A. Andrady, R. Narayan, and K.L. 
Law. Plastic waste inputs from land into the ocean. Science 347:768-771, 2015
5)　Gall, S.C., and R.C. Thompson. The impact of debris on marine life. Mar. Pollut. Bull. 92:170-179. 
2015
6)　BBC News., Dead Philippines whale had 40kg of plastic in stomach. 2019
7)　Bakir, A., I.A. O'Connor, S.J. Rowland, A.J. Hendriks, and R.C. Thompson. Relative importance of 
microplastics as a pathway for the transfer of hydrophobic organic chemicals to marine life. Environ. 
Pollut. 219:56-65. 2016
8)　Chubarenko, I., and N. Stepanova. Microplastics in sea coastal zone: Lessons learned from the 
Baltic amber. Environ. Pollut.（Barking, Essex: 1987). 2017
9)　Steensgaard IM, Syberg K, Rist S, Hartmann NB, Boldrin A, Hansen SF.  From macro- to 
microplastics - Analysis of EU regulation along the life cycle of plastic bags.  Environ Pollut. 
May;224:289-299. doi: 10.1016/j.envpol.2017.02.007. Epub 2017 Feb 17.
10)　Brandl H, Knee EJ Jr, Fuller RC, Gross RA, Lenz RW. Ability of the phototrophic bacterium 
Rhodospirillum rubrum to produce various poly（beta-hydroxyalkanoates): potential sources for 
biodegradable polyesters. Int J Biol Macromol. 11(1):49-55. 1989 Feb
11)　Carothers, H., Dorough, G. L., and Van Natta, F. J., J. Am. Chem. Soc., 54, 761, 1932
12)　M. Lemoigne: Etudes sur L'autolyse Microbienne Acidification par Formation D'acide β
-Oxybutyriqu  Ann. Inst. Pasteur, 39, 144. 1925
13)　Merrick, J.M. and Doudoroff, M. Enzymatic synthesis of poly- β -hydroxybutyric acid in bacteria. 
Nature, 189, 890-892. 1961
14)　Davidson, J., Heusterspreute, M., Chevalier, N., Ha-Thi, V. and Brunel, F. Vectors with restriction 
site banks V. pJRD215, wide-host-range cosmid vector with multiple cloning sites. Gene, 51, 275-280. 
1987
15)　S. Taguchi et al.: A microbial factory for lactate-based polyesters using a lactate-polymerizing 
enzyme  Proc. Natl. Acad. Sci. U. S. A., 105, 17323-17327. 2008
16)　土肥義治 : 微生物のつくるバイオプラスチック ? 生命と環境を保全する夢の素材 ?, 現代化学 , 12 月
号 , 44-49. 1988
17)　Francisco B., Pereira P M. et al., Selection of Saccharomyces cerevisiae for efficient very high 
― 19 ―
gravity bio-ethanol fermentation processes., Biotechnol Lett, 32 1655-1661. 2010
18)　Morimoto T, Kadoya R, Endo K, Tohata M, Sawada K, Liu S, Ozawa T, Kodama T, Kakeshita H, 
Kageyama Y, Manabe K, Kanaya S, Ara K, Ozaki K, Ogasawara N. Enhanced recombinant protein 
productivity by genome reduction in Bacillus subtilis. DNA Res. 2008 Apr 30;15(2):73-81. doi: 10.1093/
dnares/dsn002. Epub 2008 Mar 11
19)　Bang Shen and Joe Lutkenhaus, Differences in MinC/MinD Sensitivity between Polar and 
Internal Z Rings in Escherichia coli., J. Bacteriol., 193（2), 367-376. 2011
20)　T. Baba et al.: Construction of Escherichia coli K ‐ 12 in ‐ frame, single ‐ gene knockout 
mutants: the Keio collection,  Mol. Syst. Biol., 2. 2006
21)　JV. H?ltje: Growth of the Stress-Bearing and Shape-Maintaining Murein Sacculus of Escherichia 
coli, Microbiol. Mol. Biol. Rev., 62（1), 181-203. 1988
22)　H. Hara, H. Suzuki: A novel glycan polymerase that synthesizes uncross-linked peptidoglycan in 
Escherichia coli, FEBS Lett., 168, 155-160. 1984
23)　Sun, J., Utsunomia, C., Sasaki, S., Matsumoto, K., Yamada, T., Ooi, T., and Taguchi, S.: Microbial 
production of poly(lactate-co-3-hydroxybutyrate）from hybrid Miscanthus-derived sugars, Biosci. 
Biotechnol. Biochem., 80, 818e820. 2016
　　　　　　　
― 20 ―
